Should we avoid using ketoconazole in patients with severe Cushing's syndrome and increased levels of liver enzymes?
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To the Editor,
We read with interest the paper of Young et al. in which the authors recommend avoiding ketoconazole in the treatment of Cushing's syndrome when patients display increased liver enzymes (>2-fold the upper limit of normal (ULN)) (1).
Severe hypercortisolism is a life-threatening condition and is considered as an endocrine emergency requiring a rapid and dramatic decrease in cortisol levels (2) . Ketoconazole and metyrapone, in monotherapy or in association, have been recommended in this instance since they inhibit cortisol synthesis within hours and can normalize cortisol levels within days (2, 3, 4) . Although poorly described in the literature, an increase in liver enzymes, that may be secondary to hepatic steatosis, is a common observation in severe Cushing's syndrome (5) . The presence of hepatic metastases may also alter liver function (1). Should we therefore avoid prescribing ketoconazole, a potent life-saving drug in severe Cushing's syndrome, for a risk of idiosyncratic ketoconazole-induced hepatitis that is <5% in large series (6)?
We report herein nine cases of ectopic ACTH syndrome (seven males/two females, aged 27-59 years) who presented with intense hypercortisolism (mean urinary free cortisol (UFC) 35.7× ULN, range: 3.8-76.2) associated with increased ALT and/or AST above 2× ULN (range: 1.6-13.5 and 1.6-2.8, respectively). Five patients had bronchial carcinoids, while an occult tumor, a small-cell lung cancer, a rectal neuroendocrine carcinoma and a metastatic neuroendocrine carcinoma of unknown origin were found in the remaining patients.
Four patients had liver metastasis. Patients received 400-1000 mg/day of ketoconazole (median = 1000 mg/day), associated with metyrapone (n = 7; median: 2750 mg/day; range: 500-3000 mg/day) and mitotane (n = 1; dose: 2500 mg/day). As illustrated in Fig. 1 , these treatments induced a rapid, dramatic and sustained decrease in UFC (from 35.7 to 1.0× ULN after 30 days). Interestingly, AST and ALT levels paralleled those of UFC and decreased from 2.1 to 1.0× ULN and 3.7 to 0.6× ULN, respectively 30 days after the start of ketoconazole therapy. No increase in liver enzymes occurred and six of the nine patients had normal transaminase levels at that time. This small series shows that ketoconazole can be safely prescribed in some patients despite increased levels in liver enzymes. In our opinion, the balance between the risk of severe life-threatening complications in severe Cushing's syndrome should be balanced with the risk of ketoconazole-induced hepatitis. In addition, frequent monitoring of liver enzymes will detect this side effect at an early stage as illustrated by the absence of fatal or serious case of hepatitis in the large FRESKO series (6) . Although a rapid decrease in cortisol levels can also be obtained with metyrapone monotherapy (7), the combination with ketoconazole, which acts at different enzymes of cortisol synthesis (8) , is probably more efficient when hypercortisolism is intense (3, 4) . In conclusion, although limited, our experience suggests that liver function tests may improve during ketoconazole treatment and that, in a life-threatening situation such as severe Cushing's syndrome, increased liver enzymes should not preclude ketoconazole prescription.
